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Amendment to the Claims 

Please cancel claims 45-49 without prejudice to pursuing these claims in a 
continuation, divisional, continuation-in-part or other application. Following is a 
complete listing of claims, as amended: 

1 . (Original) A method of fabricating a capacitor, comprising: 
forming a first electrode on a surface of a microfeature workpiece; 
forming a dielectric layer over the first electrode; and 
forming a second electrode over the dielectric layer; 

wherein at least one of the first electrode and the second electrode is formed by 
an electrode forming process including: 

reacting a first gaseous precursor and a second gaseous precursor to 
deposit a first electrically conductive layer at a first deposition rate; 
and 

depositing a second electrically conductive layer at a second deposition 
rate that is less than the first deposition rate by depositing a 
precursor layer of a third gaseous precursor at least one monolayer 
thick and exposing the precursor layer to a fourth gaseous 
precursor to form a nanolayer reaction product, the second 
electrically conductive layer being in contact with the dielectric layer 
and having a thickness of no greater than about 50A. 

2. (Original) The method of claim 1 wherein both the first precursor and the 
third precursor comprise a first chemical and both the second precursor and the fourth 
precursor comprise a second chemical . 

3. (Original) The method of claim 1 wherein the surface of the microfeature 
workpiece includes a hemispherical grain polycrystalline silicon surface and forming the 
first electrode comprises depositing an electrically conductive coating on the 
hemispherical grain polycrystalline silicon surface. 
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4. (Original) The method of claim 1 wherein the nanolayer reaction product 
comprises a first nanolayer reaction product, and wherein forming the second 
electrically conductive layer further comprises depositing a subsequent precursor layer 
of the third gaseous precursor at least one monolayer thick on the nanolayer reaction 
product and exposing the subsequent precursor layer to the fourth gaseous precursor 
to form a second nanolayer reaction product on the first nanolayer reaction product. 

5. (Original) The method of claim 1 wherein the electrode forming process 
further comprises forming a third electrically conductive layer by depositing a precursor 
layer of the third gaseous precursor at least one monolayer thick and exposing the 
precursor layer to the fourth gaseous precursor to form another nanolayer reaction 
product, the first electrically conductive layer being disposed between the second 
electrically conductive layer and the third electrically conductive layer. 

6. (Original) The method of claim 1 wherein the first and second electrically 
conductive layers are formed in a process chamber, depositing the precursor layer 
comprising introducing the third gaseous precursor to the process chamber and 
exposing the precursor layer comprises introducing the fourth gaseous precursor to the 
process chamber after introducing the third gaseous reactant. 

7. (Original) The method of claim 6 further comprising purging the process 
chamber after forming the precursor layer and before exposing the precursor layer. 

8. (Original) The method of claim 1 wherein the first electrode and the 
second electrode are each fonned by the electrode forming process. 

9t (Original) The method of claim 1 wherein the first electrode is formed by 
the electrode forming process and the first electrically conductive layer is formed before 
the second electrically conductive layer is formed, and wherein the precursor layer is 
deposited on the first electrically conductive layer, the dielectric layer being formed by 
depositing a dielectric material on the second electrically conductive layer. 
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10. (Original) The method of claim 1 wherein the second electrode is formed 
by the electrode forming process and the second electrically conductive layer is formed 
before the first electrically conductive layer is formed, and wherein the precursor layer is 
deposited on the dielectric layer. 

1 1 . (Original) The method of claim 1 0 wherein the first electrically conductive 
layer is formed by depositing the first electrically conductive layer on the second 
electrically conductive layer. 

12. (Original) The method of claim 1 wherein the second electrode is formed 
by the electrode forming process and the second electrically conductive layer is formed 
before the first electrically conductive layer is formed, and wherein the precursor layer is 
deposited on the dielectric layer. 

13. (Original) The method of claim 1 wherein each of the first and third 
gaseous precursors comprises titanium and each of the second and fourth gaseous 
precursors comprises nitrogen, and wherein each of the first and second electrically 
conductive layers comprises titanium nitride. 

14. (Original) The method of claim 1 3 wherein each of the first and third 
gaseous precursors comprises titanium chloride and each of the second and fourth 
gaseous precursors comprises ammonia. 

15. (Original) A method of fabricating a microelectronic capacitor, comprising: 
positioning a microfeature workpiece in a process chamber; 
contemporaneously introducing a first gaseous precursor and a second gaseous 

precursor to the process chamber to deposit a first electrically conductive 
layer on a surface of the microfeature workpiece; 
thereafter, terminating introduction of at least one of the first and second 
gaseous precursors and alternately introducing a quantity of the first 
gaseous precursor and a quantity of the second gaseous precursor to the 



[10829-8714-US0000/SL052500.124] 



-4- 



Attorney Docket No. 1 0829871 4US 
Disclosure No. 03-01 16.00AJS 

process chamber to form a second electrically conductive layer at a 
location spaced outwardly from the surface of the microfeature workpiece, 
the second electrically conductive layer having a thickness of no greater 
than 50A; 

forming a dielectric layer on the second electrically conductive layer; and 
forming an electrically conductive electrode on the dielectric layer. 

16. (Original) The method of claim 15 further comprising purging the process 
chamber after introducing the quantity of the first gaseous precursor and before 
introducing the quantity of the second gaseous precursor. 

17. (Original) The method of claim 15 further comprising depositing at least 
one additional electrically conductive layer between the first electrically conductive layer 
and the second electrically conductive layer. 

18. (Original) The method of claim 15 further comprising, after depositing the 
first electrically conductive layer and before depositing the second electrically 
conductive layer: 

depositing a third electrically conductive layer on the first electrically conductive 
layer by sequentially introducing quantities of the first gaseous precursor 
and quantities of the second gaseous precursor to the process chamber; 
and 

depositing a fourth electrically conductive layer on the third electrically 
conductive layer by contemporaneously introducing the first gaseous 
precursor and the second gaseous precursor to the process chamber. 

1 9. (Original) The method of claim 1 5 wherein the surface of the microfeature 
workpiece includes a hemispherical grain polycrystalllne silicon surface and the first 
electrically conductive layer is deposited on the hemispherical grain polycrystalline 
silicon surface. 
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20. (Original) The method of claim 1 5 wherein forming the electrically 
conductive electrode comprises introducing the first gaseous precursor and the second 
gaseous precursor to the process chamber at the same time. 

21. (Original) The method of claim 15 wherein forming the electrically 
conductive electrode comprises: 

sequentially introducing quantities of the first gaseous precursor and quantities of 
the second gaseous precursor to the process chamber to form a first 
electrode layer having a thickness of no greater than 50A; and 

introducing the first gaseous precursor and the second gaseous precursor to the 
process chamber at the same time to deposit a second electrode layer on 
the first electrode layer. 

22. (Original) The method of claim 1 5 wherein the first gaseous precursor 
comprises titanium and the second gaseous precursor comprises nitrogen, and wherein 
each of the first and second electrically conductive layers comprises titanium nitride. 

23. (Original) A method of fabricating a microelectronic capacitor, comprising: 
positioning a microfeature workpiece in a process chamber; 

alternately introducing a quantity of a first gaseous precursor and a quantity of a 
second gaseous precursor to the process chamber to form a first 
electrically conductive layer on a surface of the microfeature workpiece. 
the first electrically conductive layer having a thickness of no greater than 
50A; 

thereafter, contemporaneously introducing the first gaseous precursor and the 
second gaseous precursor to the process chamber to deposit a second 
electrically conductive layer at a location spaced outwardly from the 
surface of the microfeature wori<piece; 
forming a dielectric layer on the second electrically conductive layer; and 
forming an electrically conductive electrode on the dielectric layer. 
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24. (Original) The method of claim 23 further comprising purging the process 
chamber after introducing the quantity of the first gaseous precursor and before 
introducing the quantity of the second gaseous precursor. 

25. (Original) The method of claim 23 further comprising depositing at least 
one additional electrically conductive layer between the first electrically conductive layer 
and the second electrically conductive layer. 

26. (Original) The method of claim 23 further comprising, after depositing the 
first electrically conductive layer and before depositing the second electrically 
conductive layer: 

depositing a third electrically conductive layer on the first electrically conductive 
layer by contemporaneously introducing the first gaseous precursor and 
the second gaseous precursor to the process chamber; and 

depositing a fourth electrically conductive layer on the third electrically 
conductive layer by sequentially introducing quantities of the first gaseous 
precursor and quantities of the second gaseous precursor to the process 
chamber. 

27. (Original) The method of claim 23 wherein the surface of the microfeature 
workpiece includes a hemispherical grain polycrystalline silicon surface and the first 
electrically conductive layer is deposited on the hemispherical grain polycrystalline 
silicon surface. 

28. (Original) The method of claim 23 wherein forming the electrically 
conductive electrode comprises introducing the first gaseous precursor and the second 
gaseous precursor to the process chamber at the same time. 
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29. (Original) The method of claim 23 wherein forming the electrically 
conductive electrode comprises: 

sequentially introducing quantities of the first gaseous precursor and quantities of 
the second gaseous precursor to the process chamber to form a first 
electrode layer having a thickness of no greater than 50A; and 

introducing the first gaseous precursor and the second gaseous precursor to the 
process chamber at the same time to deposit a second electrode layer on 
the first electrode layer. 

30. (Original) The method of claim 23 wherein the first gaseous precursor 
comprises titanium and the second gaseous precursor comprises nitrogen, and wherein 
each of the first and second electrically conductive layers comprises titanium nitride. 

31 . (Original) A method of fabricating a microelectronic capacitor, comprising: 
positioning a microfeature workpiece in a process chamber; 

forming an electrode on a surface of the microfeature workpiece; 
forming a dielectric layer on the electrode; 

alternately introducing a quantity of a first gaseous precursor and a quantity of a 
second gaseous precursor to the process chamber to form a first 
electrically conductive layer on the dielectric layer, the first electrically 
conductive layer having a thickness of no greater than 50A; and 

contemporaneously introducing the first gaseous precursor and the second 
gaseous precursor to the process chamber to deposit a second 
electrically conductive layer at a location spaced from the dielectric layer. 

32. (Original) The method of claim 31 further comprising purging the process 
chamber after introducing the quantity of the first gaseous precursor and before 
introducing the quantity of the second gaseous precursor. 
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33. (Original) Tlie metliod of claim 31 further comprising depositing at least 
one additional electrically conductive layer between the first electrically conductive layer 
and the second electrically conductive layer. 

34. (Original) The method of claim 31 further comprising, after depositing the 
first electrically conductive layer and before depositing the second electrically 
conductive layer: 

depositing a third electrically conductive layer on the first electrically conductive 
layer by contemporaneously introducing the first gaseous precursor and 
the second gaseous precursor to the process chamber; and 

depositing a fourth electrically conductive layer on the third electrically 
conductive layer by alternately introducing a quantity of the first gaseous 
precursor and a quantity of the second gaseous precursor to the process 
chamber. 

35. (Original) The method of claim 31 wherein forming the electrode 
comprises forming a layer of hemispherical grain polycrystalline silicon. 

36. (Original) The method of claim 31 wherein forming the electrode 
comprises contemporaneously introducing the first gaseous precursor and the second 
gaseous precursor to the process chamber. 

37. (Original) The method of claim 31 wherein forming the electrode 

comprises: 

contemporaneously introducing the first gaseous precursor and the second 
gaseous precursor to the process chamber to deposit a first electrode; 
and 

sequentially introducing quantities of the first gaseous precursor and quantities of 
the second gaseous precursor to the process chamber to deposit a 
second electrode layer having a thickness of no greater than 50A layer on 
the first electrode layer. 
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38. (Original) The method of claim 31 wherein the first gaseous precursor 
comprises titanium and the second gaseous precursor comprises nitrogen, and wherein 
each of the first and second electrically conductive layers comprises titanium nitride. 

39. (Original) A method of fabricating a microelectronic capacitor electrode, 

comprising: 

positioning a microfeature workpiece in a process chamber; 
forming an electrically conductive structure on a surface of the microfeature 
workpiece by: 

depositing a first electrically conductive layer by a first deposition process 
comprising contemporaneously introducing a first gaseous 
precursor and a second gaseous precursor to the process chamber 
to form a first reaction product of the first and second precursors; 

depositing a second electrically conductive layer on the first electrically 
conductive layer by a second deposition process comprising 
alternately introducing quantities of the first gaseous precursor and 
quantities of the second gaseous precursor to the process chamber 
to form at least two layers of a second reaction product of the first 
and second precursors, the second reaction product having a lower 
Impurity content than the first reaction product; 

depositing a third electrically conductive layer on the second electrically 
conductive layer by the first deposition process; and 

depositing a fourth electrically conductive layer on the third electrically 
conductive layer by the second deposition process. 

40. (Original) A method of fabricating a microelectronic capacitor, comprising: 
depositing a first conductive layer at a first rate by reacting a first gaseous 

precursor and a second gaseous precursor in a first reaction process, the 
first conductive layer having a first surface roughness and a first impurity 
content; 
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depositing a second conductive layer at a second rate, which is slower than the 
first rate, by reacting the first gaseous precursor and the second gaseous 
precursor in a second reaction process, the second conductive layer 
having a second surface roughness that is smoother than the first surface 
roughness and a second impurity content that is lower than the first 
impurity content; 

thereafter, depositing a dielectric layer; and 

depositing an electrode on the dielectric layer. 

41 . (Original) The method of claim 40 wherein the first reaction process 
comprises chemical vapor deposition. 

42. (Original) The method of claim 40 wherein the first reaction process 
comprises chemical vapor deposition and the second reaction process comprises 
atomic layer deposition. 

43. (Original) The method of claim 40 wherein the first gaseous precursor 
comprises titanium and the second gaseous precursor comprises nitrogen, and wherein 
each of the first and second electrically conductive layers comprises titanium nitride. 

44. (Original) The method of claim 40 wherein the first gaseous precursor 
comprises titanium chloride and the second gaseous precursor comprises ammonia, 
and wherein the first impurity level comprises a concentration of chlorine and the 
second impurity level comprises a lower concentration of chlorine. 

45-49. (Canceled) 
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